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with abundant hydrogen atoms (serving as hydrogen donor) to intensify the thermal 61 decomposition of biomass and reduce the polycondensation of the intermediate 62 products as it was employed to co-pyrolyze with biomass. Meanwhile, the oxygenated 63 compounds originated from biomass during the co-pyrolysis process could promote the 64 chain scission and cracking of plastic in return [11] . As a result, the quality and yield of 65 targeted products (bio-oil or chemicals) were significantly improved. It is reported by 66 
Dorado et al. that the yield of alkyl benzenes from the catalytic fast pyrolysis of CL

67
along with polyethylene terephthalate was greatly enhanced compared with CL alone 68 [12] . Kositkanawuth et al. found that co-pyrolysis of biomass with polystyrene led to 69 the improvement of the quality and quantity of the oil compared to pyrolysis of 70 Sargassum alone [13] . Particularly, the oil quantity increased from 3% for Sargassum 71 alone to 29% for the mixture of 67% Sargassum and 33% polystyrene.
73
It is notable that the involvement of catalyst during the co-pyrolysis of biomass and 74 plastic would further improve the quality of bio-oil compared to that without catalyst.
75
The presence of catalyst can serve active sites for the decomposition of raw materials 76 and the interaction of the intermediates. For example, the surface acid sites of HZSM- 
117
The detailed elemental composition and chemical structure of CL and PE are presented 118 in Table S1 and Fig. S1 The weight loss of PE shown in Fig. 1a (Table S2) .
256
DTG results in Fig. 2b showed that the maximum weight loss rate of CL in CL/PE-Ni- effectively interact with PE molecular to make contributions to PE decomposition [24] .
272
The maximum weight loss rate of all samples in Fig. 2b were located at about 466
273
and followed an order of CL/PE-Ni-1< CL/PE-Fe-1< CL/PE-Co-1< CL/PE< CL/PE-
274
Mn-1. content of Ni content can be divided into three stages (Fig. 3a) . At the first stage, 
Evaluation of the interaction during co-pyrolysis of CL and PE
313
In order to elucidate the interaction between the individual fractions in the mixture, the Scheme S1). Thereafter, the variation of ΔW of CL/PE reduces to below 3% as 336 temperature was increased above 480 . In particular, the variation of ΔW could be 337 considered as a result of the synergistic interaction between CL and PE. In other words,
338
there was a strongly synergistic interaction in the decomposition of CL and PE. on the interaction of mixture samples (Fig. 4) . Although the variation of ΔW of CL/PE- indicating that the employed reaction model can describe all pyrolysis process very well.
380
The pyrolysis of PE and CL with or without transition metals could be described by a As shown in Table 1 The reduction of E in CL is larger compared to that of PE indicating that there was a 420 strong interaction between CL and transition metals. The influence of transition metals
421
on E values of CL and PE in the mixture are both subjected to the order of Fe < Ni <
422
Mn < Co. Moreover, it is suggested that the content of transition metal also made 423 significant influence on the E value of CL/PE mixture (see Table 1 ). 
